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(57)Abstract: 

PURPOSE: To provide a small multilayer substrate that has a high 
connection density, and is capable of incorporating a capacitor and 
inductors. 

CONSTITUTION: A ceramic multilayer substrate 2 incorporates a 
capacitor 2a and a wiring pattern 2b, and has viaholes 2d exposed at 
its front and rear sides. Resin multilayer substrates 3, 3 incorporate 
inductors 3a and a wiring pattern 3b, and has viaholes 3e exposed at 
its front and rear sides. The resin multilayer substrates 3, 3 are 
bonded to the front and rear surfaces of the ceramic multilayer 
substrate 2 with a layer of prepreg 4, 4 having viaholes 4a in between. 
The viaholes 2d in the ceramic substrate 2 are electrically connected 
with those 3e in the resin multilayer substrates 3, 3 through those 4a 
in the prepreg layers 4, 4. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic multilayer substrate which contained the circuit element or 
the circuit pattern and the beer hall exposed to the front rear face, The prepreg 
which has a beer hall. [ of this ceramic multilayer substrate ] [ one side or ] The 
multilayer substrate characterized by having a circuit element or a circuit pattern, 
having come to join the resin multilayer substrate which the beer hall exposed to 
the front rear face, and connecting electrically the beer hall of said ceramic 
multilayer substrate, and the beer hall of a resin multilayer substrate through the 
beer hall of said prepreg. 

[Claim 2] The manufacture approach of the multilayer substrate which forms a 
circuit element or a circuit pattern, and a beer hall in a ceramic substrate, carries 
out the laminating of two or more of said resin substrates to the process which 
obtains the ceramic multilayer substrate which carried out two or more 
laminatings of this ceramic substrate, and said beer hall exposed to the front face, 
the process which obtains the resin substrate in_which the circuit element or the 
circuit pattern, and the beer hall were formed, and the prepreg which has a beer 
hall to one side or both sides of said ceramic multilayer substrate, and is 
characterized by to join to one at an elevated temperature. 
[Claim 3] The manufacture approach of the multilayer substrate according to 



claim 2 characterized by being filled up with soldering paste in said resin 
substrate and the beer hall of prepreg. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the combination of a ceramic 
multilayer substrate and a resin multilayer substrate about the multilayer 
substrate which contained the circuit element etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] The conventional multilayer substrate forms beer 
hall electrode 1 1 b which forms beer hall 1 1a in a ceramic substrate 1 1 with a 
press etc., for example, consists of copper, circuit pattern 11c, and electrode 11e 
for capacitor 11d by screen-stencil, as shown in drawing 4 . Then, after carrying 
out two or more sheet laminating of the ceramic substrate 11 and really 
calcinating it, 1 1f of external electrodes is formed in a side face, and the ceramic 
multilayer substrate 12 which contained circuit pattern 11c and capacitor 1 1d is 
constituted. 



[0003] Moreover, as shown in drawing 5 , after forming inductor 13a and a circuit 
pattern (not shown) in the copper-clad resin substrate 13 by etching, two or more 
sheet laminating junction is carried out, and layered product 13b is formed in it. 
And beer hall 13c is formed with a drill etc., the wall of beer hall 13c is used as 
an electrode by plating etc., and between inductor 13a or a circuit pattern is 
connected through beer hall 13c. Furthermore, 13d of external electrodes is 
formed in the side face of layered product 13b, and the resin multilayer substrate 
14 having a circuit pattern is constituted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the multilayer substrate of 
the above-mentioned conventional example, with the ceramic multilayer 
substrate 12, since circuit pattern 1 1c was formed by screen-stencil, it was 
difficult between [ both ] the Rhine width of face of an electrode, and a line to 
make it 75 micrometers or less, and wiring of high density of them was not 
completed, but they were inferior in the connection consistency. Moreover, in the 
resin multilayer substrate 14, since a dielectric constant was not able to make 
board thickness thin low, a capacitor was not able to be formed. Furthermore, in 
order to form a beer hall with a drill etc., the diameter of a beer hall could not 
become large, and a beer hall consistency could not be raised, but the 
miniaturization was difficult. Therefore, the wire length became long and the 
propagation delay of a signal was large. 

[0005] By being made in order to solve such a problem, joining a ceramic 
multilayer substrate and a resin multilayer substrate, and unifying, it is small, a 
connection consistency is high, and this invention aims at offering a capacitor, 
the multilayer substrate which can contain an inductor, and its manufacture 
approach. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
it sets to this invention. The ceramic multilayer substrate which contained the 
circuit element or the circuit pattern and the beer hall exposed to the front rear 



face, The prepreg which has a beer hall. [ of this ceramic multilayer substrate ] 
[ one side or ] It is characterized by having a circuit element or a circuit pattern, 
having come to join the resin multilayer substrate which the beer hall exposed to 
the front rear face, and connecting electrically the beer hall of said ceramic 
multilayer substrate, and the beer hall of a resin multilayer substrate through the 
beer hall of said prepreg. 

[0007] Moreover, a circuit element or a circuit pattern, and a beer hall are formed 
in a ceramic substrate, the laminating of said two or more resin substrates is 
carried out to the process which obtains the ceramic multilayer substrate which 
carried out two or more laminatings of this ceramic substrate, and said beer hall 
exposed to the front face, the process which obtains the resin substrate in which 
the circuit element or the circuit pattern, and the beer hall were formed, and the 
prepreg which has a beer hall to one side or both sides of said ceramic multilayer 
substrate, and it is characterized by joining to one at an elevated temperature. 
[0008] Moreover, it is characterized by being filled up with soldering paste in said 
resin substrate and the beer hall of prepreg. 
[0009] 

[Function] According to the above-mentioned configuration, by joining a ceramic 
multilayer substrate and a resin multilayer substrate to one, formation and the 
beer hall consistency of a capacitor can be raised in the part of a ceramic 
multilayer substrate, and formation of a fine line and reduction of a cross talk 
noise can raise a connection consistency in the part of a resin multilayer 
substrate. 

[0010] Moreover, since the beer hall is exposed to the front rear face of a 
ceramic multilayer substrate and a resin multilayer substrate, the circuit element 
of a ceramic multilayer substrate or a circuit pattern, and the circuit element or 
circuit pattern of a resin multilayer substrate can connect electrically through the 
beer hall of prepreg by joining a ceramic multilayer substrate and a resin 
multilayer substrate by prepreg. 

[001 1] Moreover, by being filled up with soldering paste in the resin substrate 



which constitutes a resin multilayer substrate, and the beer hall of prepreg, 
soldering paste fuses with the heat at the time of joining a ceramic multilayer 
substrate and two or more resin substrates by prepreg, and each beer hall is 
connected. 
[0012] 

[Example] Hereafter, the example of the multilayer substrate by this invention 
and its manufacture approach is explained using a drawing. As shown in drawing 
1 and drawing 2 , it joins by the prepregs 4 and 4 with beer hall 4a, and the 
multilayer substrate 1 constitutes the resin multilayer substrates 3 and 3 in which 
inductor 3a or circuit pattern 3b was formed to front flesh-side both sides of the 
ceramic multilayer substrate 2 which contained capacitor 2a and circuit pattern 
2b. 

[0013] Among these, the ceramic multilayer substrate 2 carried out the laminating 
of the ceramic substrate 2c, formed capacitor 2a and circuit pattern 2b in the 
interior, and has connected between capacitor 2a or circuit pattern 2b by beer 
hall 2d. In addition, beer hall 2d, the interior was filled up with electrodes, such as 
copper, and it has exposed to the front rear face of the ceramic multilayer 
substrate 2. 

[0014] Moreover, the resin multilayer substrates 3 and 3 are what carried out the 
laminating of the resin substrate 3c, and form circuit pattern 3b in the interior. 
While forming connection pattern 3d for carrying electronic parts 5 in the front 
face of the resin multilayer substrate 3 of a management and forming inductor 3a 
in the front face of the resin multilayer substrate 3 of the lower layer section 
Between inductor 3a and circuit pattern 3b and between circuit pattern 3b and 
connection pattern 3d are connected by beer hall 3e. In addition, beer hall 3e is 
filled up with solder, and beer hall 3e exposed to the base of the resin multilayer 
substrate 3 of the lower layer section can serve as an external electrode as a ball 
grid array. 

[0015] Next, the manufacture approach of the multilayer substrate 1 is explained. 
First, while being filled up with the electrode which forms with a press etc. beer 



hall 2d penetrated up and down in the state of the green sheet of ceramic 
substrate 2c, for example, consists of copper in beer hall 2d by screen-stencil, 
the electrode for circuit pattern 2b and capacitor 2a is formed, it really [ after / two 
or more sheet laminating ] calcinates, and the ceramic multilayer substrate 2 is 
obtained. 

[0016] Next, beer hall 3e is formed in the resin substrate with which copper foil 
was attached, by etching, after forming inductor 3a, circuit pattern 3b, and 
connection pattern 3d etc., it is filled up with soldering paste in beer hall 3e, and 
resin substrate 3c is obtained. The laminating of this resin substrate 3c is carried 
out to behind, and it constitutes the resin multilayer substrate 3. 
[0017] Moreover, prepreg 4 fills up with and obtains soldering paste in beer hall 
4a, after forming beer hall 4a in a resin sheet. 

[0018] And through the prepregs 4 and 4 by which beer hall 4a was formed in the 
front rear face of the ceramic multilayer substrate 2, the laminating of two or 
more resin substrate 3c is carried out, and they are 170 degrees C and 30 
Kgf/cm2. It presses for about 30 minutes by the pressure, and resin substrate 3c 
is joined to the ceramic multilayer substrate 2. At this time, each class of resin 
substrate 3c joins, and the resin multilayer substrates 3 and 3 are formed. 
Moreover, while the soldering paste in beer hall 3e of resin substrate 3c and beer 
hall 4a of prepregs 4 and 4 fuses and inductor 3a of each resin substrate 3c, 
circuit pattern 3b, and connection pattern 3d connect, beer hall 3e of beer hall 2d 
of the ceramic multilayer substrate 2 and the resin multilayer substrates 3 and 3 
connects through beer hall 4a of prepregs 4 and 4. 

[0019] Thus, since the constituted multilayer substrate 1 can form capacitor 2a in 
the part of the ceramic multilayer substrate 2 and can raise a beer hall 
consistency, it can shorten the propagation delay of a signal. On the other hand, 
in the part of the resin multilayer substrates 3 and 3, since circuit pattern 3b is 
formed by etching, between the Rhine width of face and a line is made to about 
20 micrometers. Therefore, since a dielectric constant can reduce a cross talk 
noise low while being able to form a fine line, a connection consistency can be 



raised. Moreover, since thickness of the copper of circuit pattern 3b can be 
thickened, the high inductor of Q value can be formed. 
[0020] In addition, a resin multilayer substrate can constitute the multilayer 
substrate 9 which joined the resin multilayer substrate 8 to the top face of the 
ceramic multilayer substrate 6 in which external electrode 6a was formed on the 
side face, through prepreg 7, as what was joined to one side of a ceramic 
multilayer substrate may be used and it is shown in drawing 3 . 
[0021] 

[Effect of the Invention] Since high-density wiring is attained by reduction of a 
cross talk noise according to the multilayer substrate concerning this invention 
while a beer hall consistency becomes high, since the ceramic multilayer 
substrate and the resin multilayer substrate were joined to one as explained 
above, the propagation delay of a signal can be shortened and a miniaturization 
becomes possible. Moreover, a highly efficient multilayer substrate - a capacitor 
and an inductor can be built in - can be obtained. 
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DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the multilayer substrate by the example of 
this invention. 

[Drawing 2] It is the decomposition perspective view of drawing 1 . 
[Drawing 3] It is the sectional view of the second example of this invention. 
[Drawing 4] It is the sectional view of the first conventional multilayer substrate. 
[Drawing 5] It is the perspective view of the second conventional multilayer 
substrate. 

[Description of Notations] 

1 Multilayer Substrate 

2 Ceramic Multilayer Substrate 
2b, 3b Circuit pattern 

2d, 3e, 4a Beer hall 

3 Resin Multilayer Substrate 

4 Prepreg 
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[Drawing 1] 
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[Drawing 4] 
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